Novel anti-acne actions of nadifloxacin and clindamycin that inhibit the production of sebum, prostaglandin E(2) and promatrix metalloproteinase-2 in hamster sebocytes.
Acne vulgaris is characteristic of excess sebum production and the induction of inflammatory reactions, for example, the augmentation of cytokine, prostaglandin (PG) and matrix metalloproteinase (MMP) production in sebaceous glands and pilosebaceous units. As Propionibacterium acnes is considered to be involved in the aggravation of acne vulgaris, antimicrobial agents have been found to be effective for treating acne leading to the remission of inflammation. However, it is not fully understood whether antimicrobial agents influence sebum production and/or the inflammatory reactions in sebaceous gland cells (sebocytes). In the present study, topical antimicrobial agents such as nadifloxacin (NDFX) and clindamycin (CLDM) decreased the production of triacylglycerols (TG), which are a major component of sebum in insulin-differentiated hamster sebocytes. These antibiotics also suppressed insulin-augmented gene expression and the production of perilipin, by which intracellular lipid droplet formation was concomitantly inhibited. On the other hand, peptidoglycan (PGN) from Gram-positive bacteria dose-dependently increased TG production in hamster sebocytes. The augmented TG production was decreased by treating NDFX or CLDM. Furthermore, NDFX and CLDM inhibited the PGN-augmented PGE(2) production in the sebocytes. Moreover, NDFX, but not CLDM, suppressed the PGN-augmented gene expression and production of pro-MMP-2/progelatinase A in hamster sebocytes. Therefore, these results provide novel evidence that NDFX and CLDM exhibit anti-lipogenesis and anti-inflammatory activities against insulin- or PGN-activated sebocytes which at least partly mimic acne pathology in vitro. Moreover, NDFX for acne therapy is likely to be effective in not only inhibiting microbial proliferation but also in preventing the onset of acne scar formation.